In contrast to previous reports denying the occurrence of axonal regeneration of the dorsal column (DC) projections. we provided convincing evidence for the occurrence of marked regeneration after transection in infant rats. Under ether anesthesia, the spinal cord was overhemisected at a level of Tl2-13 w-ith a pointed sliver of razor blade. which transected the DC projections bilaterally. Cutting was made so sharply as to produce edema-free lesions without subsequent formation of tither scars or cysts. The DC projections were examined by the transganglionic and retrograde labeling Regenerated axons tipped by a growth cone were observed to cross over the lesion, ascend in the normal tract as a tightly-packed fasciculus. and terminate densely in the nucleus gracilis. Many neurons in the L4 and L5 dorsal root ganglia were retrograde11 labeled with tracer that was injected into the gracile nucleus postoperatively. The present study indicates that failure of regeneration of DC axons in previous reports is due to neither intrinsic deficiency of regrowth potential nor globally inhospitable axonal environment but rather the local conditions of the lesion site. Regeneration of auditory tract fibers in the adult mammalian central nervous system, which has not been reported previously, was tested. In the rat ranging from two months to three months of age, the ventral co&hear tract was completely transected. In one group simple transection was performed. In another group an embryonic tissue from embryos (El4 to E16) was covered on the lesion site. In 30% of the rats with embryonic tissue covering on the lesion site, the axons regrew beyond the transected site and regenerated into the denet-vated side and terminated into the normal targets. The hearing function of the rats was elucidated by recording auditory brain stem response (ABR).
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Rats with successful regeneration showed nearly normal ABR. In rats with simple transection and without covering embryonic tissue, no regeneration occurred and hearing function did not recover. Thus, the present findings contradict the widely held view that the adult mammalian central auditory system cannot be restored following damage. 
